The main purpose of this paper is to define the reliability of the echocardiographic features that are associated with the various anatomical subtypes of single ventricle. The differential diagnoses that emerged from this study will be discussed.
ECHOCARDIOGRAPHY IS USEFUL in defining many of the morphological features associated with anatomical intracardiac defects. Most studies have taken patients with known defects and defined the echocardiographic anomalies associated with them. [1] [2] [3] [4] [5] Prospective application of these criteria to the echocardiograms of children with unknown disease has often led to disappointment in the diagnosis. Hitherto unexpected overlaps between various malformations can lead to confusion in arriving at a definitive diagnosis. In addition, patient selection may bias the observer in the interpretation of the findings. We believe that the echocardiogram is part of the clinical evaluation and as such should be interpreted with knowledge of the clinical features, electrocardiogram and chest X-ray.
We have tried to establish the practicality of single crystal echocardiography used in this manner in the diagnosis of the various forms constituting the pathological entity of single ventricle. The combined clinical and echocardiographic diagnosis of single ventricle formed the basis for patient selection. This was then compared with the subsequent angiographic and pathological diagnoses. We have also evaluated those patients who were diagnosed as having single ventricle on the angiogram but misdiagnosed by echocardiography.
The main purpose of this paper is to define the reliability of the echocardiographic features that are associated with the various anatomical subtypes of single ventricle. The differential diagnoses that emerged from this study will be discussed.
ography and confirmed at pathology. The differential diagnosis also included A-V canal, L-transposition of the great arteries, double outlet right ventricle, and tricuspid atresia. This last condition has to be differentiated on clinical evidence. The echocardiograms were of particular value in determining the number of A/V valves. Two great arteries were demonstrated in 74% of patients and their relationship was correctly determined in 79% of these. Both imaging techniques agreed closely as to A/V valve-semilunar continuity and presence of an OC, but both showed some inaccuracies compared to pathological specimens. The echocardiogram helps both in planning catheterization and in evaluating the overall diagnosis.
Definition of Terms
Outlet chamber (OC)
The small chamber recognized echocardiographically as lying between the anterior cardiac wall and the anterior surface of the bulbo-ventricular ridge. (There is debate as to whether the septum between the main ventricular chamber and the outlet chamber constitutes a true interventricular septum or is a remnant of the primitive bulbo-ventricular ridge.6, 7) Bulbo-ventricular ridge (BVR) Septal-like structure that divides the OC from the ventricle.
Anterior and Posterior Roots
Roots were not defined as aorta or pulmonary artery unless systolic time intervals or relative size could be evaluated.8 9 The echocardiographic diagnosis of single ventricle was confirmed in 36 of the 40 patients (90%) who had had angiography. The angiographic diagnoses in the four patients in whom there was no agreement were: 1) double outlet right ventricle with L-ventricular loop; 2) double outlet right ventricle of the Taussig-Bing type."0 3) A-V canal with a large ventricular septal defect in a patient with dextrocardia; 4) multiple ventricular septal defects, anatomically corrected malposition and dextrocardia (Table  5 ). This patient (#2) was shown at autopsy to have single ventricle with a large high outlet chamber and normally related great arteries.
Malposition of the cardiac apex did not alter the reliability of the echocardiographic assessment.
Two patients who had angiographic diagnoses of single ventricle were diagnosed as ventricular septal defects by echocardiography. These echocardiograms have been reviewed retrospectively, and the tricuspid valve echo was confused as septum in one case ( fig. 8 ). The other diagnosis remains a matter of dispute. Overall, single ventricle was correctly diagnosed by echocardiography in 39 of 44 patients (89%). The diagnosis was incorrect in three patients and was missed in two. The angiographic diagnosis was shown by autopsy to be incorrect in one patient.
Discussion
This study differs in some aspects from recently published accounts.'-'' 25 The majority of patients in those studies were older, had two A/V valves and normal visceral situs. Chesler's earlier series2 was also selected from those patients in whom an angiographic diagnosis had been made. None of these authors have attempted to define great artery relationship.
Typical Echocardiographic Features of Single Ventricle

A/V Valves
The echocardiographic feature said to be typical of single ventricle is the presence of two A/V valves without an intervening interventricular septum'14 31 (fig. 2 ). This alone can lead to misinterpretation as shown in figure 9 where both A/V valves were recorded simultaneously in a patient with a moderate ventricular septal defect. We have found the sweep 
